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MI SFETh iMO SFET^y-^XIiKl^^ 

mmmwmmt itt a 2 o 5 <siatB«:ffl^fc;: t *w« 

[»*^ 2 ] ±E»3ft3l l o¥**M * y 

[W*« 3 ] ±IBW 1 Xfi 2 (D^SfM * y ift^-lc 

v\ itiiiit upt, r u7!?m i r (D^^-rn^ 

[t*#^5] ±S5W*3S4^**l*^ ; ey* J F-(w*3^ 

flo^-yst^o 

[0 0 0 1 ] 
[0 0 0 2] 

[t£3fc<o&W] (i) y>ft* y ^7^r^t^> 

^y (DRAM) fi=» ve^-^OfEtg^T-^ LT^g 
M^^eyir/u«FR<oS*W>fc[Hl»Stt, lfl^MOS h^v 

J; 5 y 7 h ^ ^ - (c *t1~ 3 Mm &m^L%tz$b l 0 0 f 

(16 0 f FW±^5i:45 0 
[0 0 0 3] (2) ^fyf^tcit S£<£>^® 

s/df$)^ i^ot, = y7ytw*i4*# < 
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0)CVDft(wJ:$iSl/^tK«t£Jw<t ^it/S^tlTi^So L 

[0004] (3) «x.«jj;ffliftsSB6 o*!B 

ut (1991) tmvsm&wwiD l s i ^mm^co 

4*t<!:lTI±> Ta 2 O s , B a i- x S r x T i O3, P 
10 bZr i- x T i x 0 3 ^^^fc5 0 B a i- x S r X T i 0 3 /<£ 

So 

[0005] lt^l. zftb<vttmi*Mf&7umfr&< s 

[0 0 0 6 ] (4) — T a 2 0 5 *i^ ^^7C*^T a 

[0 0 0 7 ] ^ ?>^T a 2 05fiSS^i-®^T^S^i6 
^faffi^*^ frffi!&X~$ , M I M (M eta 1 - 
Insulator-Metal) fllagCl-f & £ t J: 
HGb i t DR AM$-?igfflT5Iffi£ * <9 X^o 
[0 0 0 8 ] 

S i 3 N 4 <Otb»i«*8(c:J±;'<3f&eff-C*>!9. ^^v- 
^ ^S59fSi/hSb*^/h* <fc !9 BSffiS^DRAM*^'* 

[0 0 0 9 ] 

2 0 5 »ISS:ffl^'5Ci:[cj;!9^ Sit £ 0 H 

»Mlt«»t5^ x «e*<^T a 2 0 5 *J«(itl:«a*?&s 

2 5 t*PP>tLT^50f4j5ffi (JCPDS# 2 5 0 9 2 
2) -e*)5^ *HJfi«(w^-r^jfeSrffl^SC t*C<t 9, 
<fc 9R«*0)ift^ 5 ffi (JCPDS# 1 8 1 3 0 4) * 

Mj&xz 5 n t *a»ufc 0 ::t*Ta 2 05©Mt@i 

40 (i 6 ffifc'ft-Crt*< , Fflxf^^ Sov. Phys. Cr 
ystallogr. 24 (5) (1979) p537 

[0 0 10] at£Jia>/>*< ^r^T^Sffi^ ^m*«fli 

4^^-y i uxffflt^M^^^yi^t: 

Ta 2 o 5 flgfi. mi sfltig-cte, y y = ^is^k 
5<9 *ffi-c^>T a 2 o 5 ffi?»iK^)i9i«ar=-/ufcj: ua^sn 
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6 0 *fcMIM*StliT«lffiRu0 2 XliI r0 2 (S 
[0011] 

[0012] ( 1 ) M I SWit*^^* 
HI 1 *i**M3S«^-*lf£W t *5 6 tST a zO^^-t 
5MI S (Me ta 1 — Insul a tor— Semi 
conductor) fifig^*H£M * V ii 1 ^^^ 

-tmmmxfoz, s i mfc 1 no* y ^/uco yy^v 

P^tfnS S i 0 2 ^7^BlS:fflll¥3 0 0 nmt«lt 

[0013] *H*fi«T*(i^^ ^ig^im^ig 
Srffll\ CMO S(D^ hiz-c;;- Ki£«Ji 9£>±«N:i 

P o i y - s i ^y^4^mmL, : t<D±\znmfc* j r 

^v'^SrBBSLXfc^o S i 0 2 #feH:Ji 3a^Ot4 
mm-fZ^y? 4 <D±{C^ ,1* y v'y a^TSRlBffi (5 0 
nm) 6 ( 5 tST a 2 0 5 ^m*ii ( 1 5 n m) 7, Ti 
Ni^ll (5 0nm) 8 <D$MJ§Wvk£ 9 feZ>ffiMfc%- 
&J&l$t-rZ> 0 zKy ixy 3 VfcT a- 2 0 5 (7)^®<D 

[0014] 0 2 (Cfi N *St*60!l<ojHjg^oir^oas 
£r^-f 0 T a 2 0 5 <£> 6 ffiSrfi-rSRttflE^-v^^^SrW 

-/U*&ag«:16Lfc«. iI^l7(^)2l@i:LtTa 2 
O5& 1 2 nmtat^o T a 2 0 5 fiT a (OC 2 H 5 ) 5 
&m%k LfcSCVDiSCJ: t)SfifiS4 0 0-5 5 0 
tT'iltt5c R«<*JB7W 1 JBi<Oflgj*B#tC*±T a 2 

T*£>£ 0 ^^il^rRTA (Rapid Therma 
1 Annealing) K1B*JfH\ 7 

[0 0 15] ^^M'Jtli, 10 0%O 2 §igtT'7 
00-9 0 0t, iirT 
^S, mm 1 0 nm«±£>T a 20 5 IK£iiSifMfc?a 

« (7 0 0*0 «±-cr=-/u-r-5 t^jeta^fcSiSta 

»llwJBfi8;SttSffi:«a*BT-*>5 6 fttf£l£fc-rz> 0 T*/u 
77^Ta 2 0 5 I^ig^^^6i:, SJJffl K 6 tl T a 2 

0 5 7^/&£*U *^«j8ffiTa 20 5 K£to-5i:^9* 
&> -5 (Acta. Cryst. , vol. 14, p 
1278 (1 9 6 1 )), &Jj&pmT a 2 0 5 <7>teT-£ 
^fia=0. 6198nm, b = 4. 0 2 9 nm, c = 
0.3 8 8 nmT-b^4^^^^^C^$0 ^ /'cm{4fe^^^o-CV^ 
5fc«>IRJ¥3 nmT*«iBfi{ki"$BH(Cbtt*J: <9St^j3 
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[0016] £ 5 *ffi*S-T-^/>S*A*ft 6 ffi 

Ta 2 05 (a = 0. 3 6 2 nm, c = 0. 3 8 7 n m) 

7W1II tRli:*f*T?T a 2 0 5 £ 1 2 nmlgt^o 
C^BR* iiftl 7 O 1 1 I O 6 t§T a 2 0 5 ^Tlfe ^ ^ 
oT^3/c^**^e^*i^/U/£:g^&- 9 , CVD 

7 <Z> 1 J§g tlRl«^tB««S:«*>*^ibiB* 

[0 0 17] C^jgjP:, T««ffi6 0±«5KJ$-# 6*B 
Ta 2 0 6 R«*l7i5MSn5, ii*l7^)2ll 
(75 6 ST a 2 0 5 lliittS^il^c*(), #<<£>»e« 

y-*m«wtt#3F+#i?a>s» 

-g^**. COt 1 0 0%O 2 #ffl^fT*7 0 0 — 
9 0 0t, l^OjR&S&fflV R«*Jl7*K»ilfS: 
t*#U i«ft*tt<OBt4:»*"r*o C*U- J: 
7ttA»*«ft»ffiS:^i-J; 5twft-5o «/S;LfcR«» 
i7il:, CVD^t^J;<9 T i N±a««8*/SJ«i- 

[0018] MS #3&W<Z>^*fM * y Sl^f-OR 

^^tft^t6o SSJRASl 0 J: OtBALfcXffil 

(1) 1 1, T~ — /i^l 3i^Pfl*, mfo&&mT — M> 

1 7 I:: J; tJJftjSSn^o 

[0019] *H*OT-CH, /SflU^ 1 1 id^T, K« 
' ^17^)1111 3 205^*11^, 7^-/Hl3 
30 Xfa£hit£l£, -MftL^mm. (1) lll:ll«t*8 7 
W2llTa 2 0 5 «St^ !^B*»*(C(±^0«»A 
l> — /i^ 1 3 Ki3^TiftiaRST = — /w&fTi\ 

[0 0 2 0] *I««T?ffKL/t:Ta205»ffl!©BSt* 
(co^-clftwr^o KW^SEfk*«^5fci!)Ta205 
«I^liftl7(^) lfiS £R«<*J1 70 2SI (O^tY 
IBEJ?* 1 5 nmt'-fia, RflfcJi 7(Dll B T a 

Ltz Q M I S«5ST*ttT a 2 0 5 «M t JfffitCJgdc * tu5 
S i ONffiRW^Ji^ia^jufc^^^^^WiSi:*^^ 
S i ONft^itW5 v Btffl nmtS^LTi 

[0 0 2 1 ] ID 4 f^fitU^R«#:Jl 7(Dlli(OTa 2 

o 5 if, mm^r a 2 o 5 mm<Ditmmm^tD, 

V h Itfc^o ^*0>*&-C — ffUlffS 1 5 nm<DT a 
2 0 5 £:*iSrU 7 = -/HtT a 2 0 5 ^iIOttRm^(i 

2 1t$)o^ *IWiT^*i7^111^)lf 
50 £4 t Ta 2 0 5 »ililOfcfcK«*tt4 0 ^ 
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[0022] Hsu, *mi&m<Dmikyommft* j r'<i' 
*— SKJtau r=-/utfcTa 2 o 5 »iKT?iiia5 

(b) C0<fc plC /3f@<7) (3 4 0) t (0 0 2) co[h1Jt^ 

^ae^xs^s *nmmxmm&m7 <d i gg^ni?^ 

3 nm-CfWKLfcT a 2 O 5 »IK-eii0 5 (a) CO J: ? {c 
/3*gC0 (3 4 0) {C*BS"TSlHlJf»J&Sffl*Ur*5!9 , 5 
ft<D (0 0 2) <D0^^L7^jL6n^l/\ *HSb0J£>/£ 

[0 0 2 3 ] (2) M I M«ii* 
m~<DMt&mt #5 T a 2 O 5 0O 6 ffl^tt^M I M (M 
etal — Insulator— Metal) 

tmcxtb% (0 2) o Si SSlJiic^^ey^/u^ h 

Ml £IS]«fw** ^^WattPftftbS^^^^^StiiS: 
ffl^ti/^, CMO S cox h >V — KtttfcJl 9 0± 
9J^po 1 y-S i ^7^4 £riKS L > *£>±l;:fli«ft: 
^rt^'>^^MlTfca, Si0 2 «*l3R^^ 
c P^Kii^^^^^4(7)_btC N /<yri5, Ru0 2 T 
a®^6, 6 t@T a 2 0 5 ^mf^/l 7, R u 0 2 ±S5mf& 

[0 0 2 4 ] 0 6K(S % ^^ffi^'jOMit^t^irxoM^ 

SSJgJtttR u 0 2 T^mme ±\ZT a 2 0$M 
n&m 7 £ffir^t: 0 ^^>^/i./£^£ii:6 o Sffii&fi 5 
5 0tWT-C^s^fi^^5t^, 6t@Ta 2 0 5 ^/S 

M I M«jtr*(iRu0 2 ieS6±(CiSffiT a 2 0 5 KV 

[0 0 2 5] atgfiff 3 0 0-5 0 0tX*RuO 2 6^ 

cvD«8Lfc8, ^M^fl^^fcfewi oo%o 2 
#i^^t*7 0 0'-9oot:, i #oj&tos&S&i- 0 T 

= -^«l:»»$iSrft»lfc44T a 2 0 5 ««#B 7 
4CVD*i8H-So ^4i^i:ttl0 0%O 2 Sl« 
tt'7 0 0-9 0 0t, 1 ^WjRtoaSrfT^V 
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u 0 2 *ffli^-CV^5fc«)^KgBr=.-/K7)BRfciSR«* 

[ 0 0 2 6 ] ^HS&GOM I MliigDRAM^^-V^'>^ 
MM^Mt^o «KI12|:*)VC, Ru0 2 6 
^CVDitilfct, 7 = -/uS 1 3 T^ffMbi*^ * 
(1) Hl:^lTa 2 05Ki*l7^ifit 
6 0 i&fifcS^KttStfMAU T=— /u£ 1 3 

70 £06 o Ru0 2 6<0H«ar^-/KiB&*>:H&S:iE«"r 

[0 0 2 7 ] *nmmx&R u O 2 £rffi^/c*s§^c:o^ 
TKWLfcdK I r 0 2 *ffl^Tfcffiia^tf*3ri^/U 
Ta 2 0 5 ffi«iLffi*fP»-C*€»o SfcPt, 
RuXIJI r *#Srffl^TtT a 2 0 5 ®iBtB Srf£j»T-# 
£ c $ ^tCT a 2 0 5 (-»a^SIS:jSS»D'r5^ tKX <9 , 

[ 0 0 2 8 ] 

-20 [3B9itf>aSA] #$8Wfc: «t t? Rtt*^i«^ 6 ffiT a 2 0 5 

V^tcSffi-T^C J: 5 RiS*gi(DDRAM^ 
[0ffi<o«¥*»iW] 

[HI] *"»b^^ — ift-T-^ 

* ^ c *s $ U9r <d m m * ^ -r m m 0 r-*> z> 0 

[0 2] *5SW(^-|ftWi:45MI SHilDR AMO 

^ 10 3] ^ysi^^R 
[04] imsnr a 2 osmmbT a 2 o$cottmn^?> 

[0 5] *»P^<75-|IS60!|-t?{t»Lfc6tiT a 2 0 5 i 
(a) t jS ffiT a 2 0 5 HJI (b) CO XjftlelSrH Xfo £ 0 
[06] *a5M^> — ItJEWIi: I MflligDR AM<Z) 

[ft-^tfc^] 

^ 1-SiIS, 2-LOCOS, 3--t&mm, 4-^7 
4>\ 6--T^mfiE. 7--R«ft:Jl % 8 •■■ 

±^mti> io-iMAi, li-SRi (i) . i 

2-J&mm (2) . 13-7=-/H, u-is» 
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(72) IB W# jE* 

<72)»?H# S£ IEA 

<72)589J# *JI| ^c- 

^ tt 0 & st ftffi f '< 4 * m ± > * ft 
<72)»w# mm 

AmfP/h^m±7K^pr5:T s 2o# 1 ■*§- « 



(72) mn &m 

3ftSC*^ s PrlT±7k*»r35:T S 22# 1 ■*§- t* 

(72) ass 

#^jnm«^ftTF^[z:^fflPr292#^ « 

F ^ — (#%) 5F038 AC05 AC09 AC15 AC18 DF05 
EZ14 

5F083 AD21 AD49 JA06 JA38 JA40 

JA43 MA06 MA17 PR21 PR25 

PR33 PR34 

5G303 AA01 AA10 AB06 BA03 CAOl 
CB33 



